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Thoracoscopic pulmonary resection has been described using wedge resection1 2 that can be accomplished with either stapling techniques or by laser.3 Limited local resection, however, raises the concern of completeness of resection when compared with standard open lobectomy.45 This report confirms the feasibility of using endoscopic instrumentation to perform an orthodox dissectional lobectomy thereby obviating the concern that might otherwise result if a minimally invasive approach were to be restricted to local excision.
Methods

SELECTION
Nine patients referred to the thoracic surgical unit between April and July 1992 were selected for the procedure. Fitness Operating instruments were passed through an incision positioned about three interspaces caudal to the thoracoscopic port and through another adjacent incision or one 2-3 cm anterior and cranial to the tip of the scapula. The first two cases were resected entirely using three ports and a short submammary incision was then made for specimen delivery. It became apparent, however, that it was advantageous to create the submammary incision at an early stage as it allowed a swab mounted on sponge holding forceps to be inserted to clear blood and clot. A cannula was used for the thoracoscopic Suitability for operation was first assessed by inspection paying particular attention to the size and location of the tumour to determine that it appeared restricted to one lobe and that the hilum was free of disease. A pledget mounted on long forceps was used to provide tactile feedback and was also useful for locating the tumour within the lobe if visceral pleural puckering was not obvious. The lobar arteries were divided before the vein to avoid pulmonary congestion and oozing in the operative field. For left upper lobectomy the sequence comprised arteries, vein, and bronchus. For either lower lobectomy, however, it proved convenient to divide the pulmonary ligament and lower pulmonary vein before the bronchus, and in the case of the right upper lobectomy the bronchus had to be divided before the apicoanterior stem artery could be seen.
Fissural dissection with the lung moderately inflated was carried out with dissecting scissors (Endoshears; Autosuture, UK) until the sheath of the pulmonary artery was exposed. The arterial sheath was then entered by sharp dissection after deflating the lung. Arterial dissection was achieved by opening the sheath and using pledgets to displace it. The relevant lobar branches were stapled (Endo GIA 30 V3; Autosuture). When the fissures were incomplete they were completed with staples (Endo GIA 30 3-5; Autosuture) to minimise postoperative air leakage. Lobar bronchial nodes were swept up into the specimen with a pledget mounted on a long forceps and the bronchial arteries were cauterised or clipped. Endoscopic staples were used to divide and close the lobar bronchus (Endo GIA 30 3 5) and vein (Endo GIA 30 V3). The port chosen for stapler insertion was that which most easily allowed the instrument to be passed across the structure to be divided and which allowed the operator to see that the jaws of the stapler were completely across the structure thereby avoiding the possibility of partial division.
The lobes were retrieved through the short anterior intercostal incision in the inframammary crease. In five cases it was not necessary to spread the ribs but in one very obese patient with a larger tumour a Touffier retractor was used to separate the ribs slightly as in an anterior mediastinotomy. Apical and basal underwater seal drains were inserted through the instrument ports. The short inframammary incision and the remaining stab incision were repaired in layers with Vicryl (Ethicon).
Linear visual analogue pain scores (0 = no pain, 100 = worst pain imaginable) were determined at regular intervals by the nursing staff while the patient remained in the high dependency unit. It seems prudent to limit thoracoscopic lobar resection to small lesions at this stage in the development of the technique. Although it is possible to dissect mediastinal nodes with thoracoscopic techniques and it has been postulated that thoracoscopy could be employed in assessing the mediastinum for nodal spread, access may not be as effective as that provided by mediastinoscopy, which also allows sampling of the contralateral mediastinum. We would therefore now advocate preoperative mediastinal assessment by both thoracic CT scanning and mediastinoscopy.
Results
Six
The patient must be prepared as for a formal thoracotomy and a full thoracotomy instrument set should be available in case of haemorrhage or the need to extend the proposed resection. At present, conventional instruments inserted through the operating ports are often superior to the available laparoscopic types. Several of the cases in this series had to have further staples applied to the bronchus to ensure that it was properly closed, until it became evident that stapler apposition weakens with each use of the device. A new instrument rather than simply a staple cartridge reload should therefore be used when the lobar bronchus is to be tackled. The value of thoracoscopic resection would be lost by a long delivery incision. Therefore the tumour must be small enough to slide through the anterior intercostal incision, indicating a 4-5 cm maximum lesion size.
Although the conversion rate to open thoracotomy was high, this early experience shows that thoracoscopic lobectomy is feasible and can be performed without sacrificing the dissectional techniques used at an open procedure. It seems probable that with increasing experience the conversion rate will fall but it should be remembered that conversion simply returns the patient to the technique that would previously have been used anyway. The use of thoracoscopic techniques to achieve formal lobectomy offers potential advantages to the patient. Tumour handling is virtually absent and postoperative pain is reduced. If this translates into reduced chronic wound pain and expedites return to normal activities, the added time and cost inherent in the procedure will have been justified.
